9
1 0 0 network to discover the most common keywords, research topics, and scientific interest. To identify the research related to grasslands in Romania, we extracted from the Scopus database 1 0 3 (Elsevier B.V.) 602 articles, book chapters, and conference proceedings potentially related to the 1 0 4 investigated subject. We obtained these publications by searching simultaneously abstracts, 1 0 5 titles, and keywords sections with the following keywords: Common Agricultural Policy, CAP, 1 0 6 pasture, grassland, meadow, lawn, greensward, grazing, graze, silvopastoral, pastureland, 1 0 7 rangeland, mowing (and adding Romania to each of them, e.g., "pasture" AND "Romania"). Then, we went through each of these publications and removed those who do not contain 1 0 9 information about the subject of our review (e.g., paleoecology, paleobotany) and published 1 1 0 before 1990. In this way, we obtained a final database that includes 197 publications relevant to 1 1 1 the grasslands of Romania (Figure 1 ). For each article, we extracted the list of keywords, authors 1 1 2 and their affiliations as stated in the papers. Figure 1 shows an ascending trend in the number of The scientific articles targeting Romanian grasslands were published in 107 journals and 1 1 6 proceedings. Top journals in our network, with more than 5 publications are: Quality-Access to Cluj-Napoca (8), PLoS ONE (6), Applied Vegetation Science (5), Biodiversity and Conservation 1 2 0 (5), Environmental Engineering and Management Journal (5) , and North-Western Journal of 1 2 1 Zoology (5). For the bibliometric analysis, we constructed three network matrices: (i) an affiliations network, 1 2 5
to infer about inter-institutional cooperation; (ii) a co-authorship network, which highlight 1 2 6 invisible authors and academic leaders, and (iii) and a co-occurrence keyword network to 1 2 7 discover hidden connections between the most common keywords, research topics and scientific 1 2 8
interest. For these analyses, we created distinct databases which we then cleaned and unified 1 2 9 (i.e., standardize the name of institutions, authors, and keywords to avoid duplication of entries 1 3 0 due to different spelling). The cleaned matrices include 192 unique affiliations (516 entries 1 3 1 initially), 517 unique authors (755 entries initially) and 577 unique keywords (1019 entries 1 3 2 initially). The methodology workflow is presented in Figure 2 . We used bi-component analysis to identity blocks (bi-connected subnetworks) and the cut-points institutions break the affiliation network into one or more bi-connected subnetworks on Romanian pastures and might act as research brokers among otherwise disconnected groups 1 3 9 (Borgatti et al. 2018 ). An affiliation subgraph is bi-connected if every institution in the subgraph 1 4 0 (minimum three) has direct connections to other and even removing any node, the subgraph We also calculated several node-level centrality metrics: degree, betweenness, and eigenvector. The network of authors is composed of 517 authors and has a high fragmentation (0.886). The 2 3 9 main component analysis divided the fragmented network into 92 clusters (Supplementary Table   2 4 0 1). Cluster 6 is the densest component and sums up 168 authors ( Figure 6 ), while the rest of the 2 4 1 clusters have a mean of 3.83 authors (stdev = 3.97). Giving its importance, we further mapped 2 4 2
Cluster 6 to have a closer look at its structure ( Figure 6 ). Most of the authors forming part of the and experiences from others and to join skills for getting fieldwork and analysis done. As a 3 0 0 challenge, I see the language barrier and also that we didn't do a classic vegetation study but 3 0 1 applied a random sampling design for putting survey sites (which didn't match with the more 3 0 2 traditional vegetation research).
3 0 3
Q3. How would you describe the collaboration between Romanian grassland researchers?
3 0 4
NLa: There are few collaborations, and the majority is based on personal acquaintance. To find the most researched topics focused on grasslands, we mapped the keyword network after 3 2 9
excluding the occasionally used keywords, that is, those who had a degree of less than 10 ( Figure   3 3 0 8). Not considering the words that were used to search for the articles that were used for creating 3 3 1 the study database, the keywords most influent and important within the network were 3 3 2
Biodiversity and Conservation (Figures 8, 9) . Also, our results showed that terms such as Farm network ( Supplementary Table 1 ). We found that both national and international researchers and institutions contribute to scientific 3 5 0 knowledge regarding Romanian grasslands, with a higher influence from foreign researchers.
3 5 1
Furthermore, we identified the most commonly addressed and the most influential research 3 5 2 topics regarding Romanian grasslands.
3 5 3
Who is researching Romanian grasslands?
Considering the limited number of articles, our result shows a great international coverage of coauthors, 197 articles). By analyzing the co-authorship centrality metrics, we showed that the 3 5 7
contribution of foreign institutions and researchers to grasslands research is high, while there are 3 5 8
also key institutions from Romanian which have an important role as brokers. We are aware of 3 5 9
the fact that a single author can name several host institutions in the research papers, however, approach was adopted as a result of a postdoctoral research period spent at Leuphana University sustainability challenges of cultural landscapes in Romania.
6 9
We found that a researcher can have an outstanding contribution to the knowledge of Romanian 3 7 0 grasslands not only as 'grassland specialist' but also as an ecological modeler, trans-disciplinary 3 7 1 researcher or economist (see also the interviews for the profile of three researchers highlighted of the author that answered, that the cooperation to investigate Romanian grasslands is made 3 9 0 more by means of recommendations and by common knowledge, the role of foreign authors and 3 9 1 institutions being of defining importance regarding research initiatives and partnerships. What were the research topics addressing Romanian grasslands?
We identified 577 keywords in internationally visible research addressing Romanian grasslands. Few keywords have high importance in the overall keyword network; this can be interpreted as (including abandonment) related to grasslands. The results can be explained in multiple ways. First, there was a momentum generated by the accession of Romania to the European Union We identified several research topics which we would expect to be better represented (i.e., more grasslands, the traditional ecological knowledge related to grasslands, stakeholders and the non- academia still has much to do for implementing holistic, trans-disciplinary research to address Policies. To increase scientific performance, and better inform EU and local policies on leaders for their valuable contribution added to our paper through their interview answers. A  z  a  d  i  ,  H  .  ,  P  .  K  e  r  a  m  a  t  i  ,  F  .  T  a  h  e  r  i  ,  P  .  R  a  f  i  a  a  n  i  ,  D  .  T  e  k  l  e  m  a  r  i  a  m  ,  K  .  G  e  b  r  e  h  i  w  o  t  ,  G  .  H  o  s  s  e  i  n  i  n  i  a  ,  S  .  V  a  n  4  6  1  P  a  s  s  e  l  ,  P  .  L  e  b  a  i  l  l  y  ,  a  n  d  F  .  W  i  t  l  o  x  .  2  0  1  8  .  A  g  r  i  c  u  l  t  u  r  a  l  l  a  n  d  c  o  n  v  e  r  s  i  o  n  :  R  e  v  i  e  w  i  n  g  d  r  o  u  g  h  t  i  m  p  a  c  t  s  4  6  2  a  n  d  c  o  p  i  n  g  s  t  r  a  t  e  g  i  e  s  .  I  n  t  e  r  n  a  t  i  o  n  a  l  J  o  u  r  n  a  l  o  f  D  i  s  a  s  t  e  r  R  i  s  k  R  e  d  u  c  t  i  o  n  3  1  :  1  8  4  -1  9  5  .  4  6  3  B  a  b  a  i  , g  s  c  i  e  n  t  i  f  i  c  n  e  t  w  o  r  k  s  t  h  r  o  u  g  h  c  o  -a  u  t  h  o  r  s  h  i  p  .  P  a  g  e  s  2  5  7  -2  7  6  5  0  9  H  a  n  d  b  o  o  k  o  fu  a  n  t  i  t  a  t  i  v  e  s  c  i  e  n  c  e  a  n  d  t  e  c  h  n  o  l  o  g  y  r  e  s  e  a  r  c  h  .  S  p  r  i  n  g  e  r  .  5  1  0  G  r  a  n  i  e  r  i  ,  M  .  ,  a  n  d  A  .  R  e  n  d  a  .  2  0  1  2  .  I  n  n  o  v  a  t  i  o  n  l  a  w  a  n  d  p  o  l  i  c  y  i  n  t  h  e  E  u  r  o  p  e  a  n  U  n  i  o  n  :  t  o  w  a  r  d  s  H  o  r  i  z  o  n  5  1  1  2  0  2  0  .  S  p  r  i  n  g  e  r  S  c  i  e  n  c  e  &  B  u  s  i  n  e  s  s  M  e  d  i  a  .  5  1  2  H  a  l  a 
